
,r-

e'""Hhr.

LYJ N@277.OO2872
HUNTERS POINT
ssrc No.5090.3

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, Ca. 94105-3901

Sept,ember L, l-993

Raymond E. Ramos
Western Division
Naval Facil i t ies Engineering Command
900 Commodore Drive
San Bruno, CA 94066-2402

Dear Mr. Ramos:

The U.S. Environmental Protection Agency has revj.ewed the two
treatabil i ty study proposals (for soi l  f lushing and biodegradation)
for the IR-3 oil reclamation ponds at the Hunters Point Annex
Superfund site. Our review and that of our consultant, Bechtel
Environrnental, rnc., indicates that there are signif icanL problems
with these proposals, as presented. comments from olr Risk
Reduction Engineering Laboratory and, Bechtel are enclosed. We wish
to assist you in resolving the issues raised in these cornments and
would be happy to facilitate contact between the Navy, its
contractors and the reviewers. Please call  me at (4i-5) 744-2385 to
discuss how and when this should happen.

Sincerely,
{ ) t . n

t\4{r,h b},l-',,k
Roberta Blank
Rernedial Project Manager

Enclosures (3)

cc: Dave Song, WestDiv
Jin Sull ivan, NSTI
Cyrus Shabahari, DTSC
Barbara Snith, RWQCB
Amy Brownell, SFDPH
Ashok Verma, HLA

Pfinted on Recycled PaPer
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L%' U N | T E D S T A T E S E N V I R o N M E N T A L P R o T E C T I o N A G E N C Y
O F F I C E  O F  R E S E A R C H  A N D  D E V E L O P M E N T

R I S K  R E O U C T I O N  E N G ] N E E R I N G  L A B O R A T O R Y

c r N c r N N A T | ,  o H l o  4 5 2 6 8

Augus t  L2 ,  1993

Technical Review of the Naval Station Treasure Island

iunters point Annex Treatabil i ty Study Work Plan

sreven r. saf ferman Jfuft J' A4l"-
Environmental nngineJi l l

Biosystems Engineering Section
Biosysterns Branch
Water and Hazardous Waste Treatment Research Division

Joan Mattox
Physica l  Sc ient is t
Superfund SuPPort Branch
suierfund Telhnology Dernonstration Division

C a r I  L .  P o t t e r ,  P h . D .  (  i
B io log ica l  Technology team-Leader
Biosysterns DeveloPment Section
Biosystems Branch
Watei and Hazardous Water Treatment Research Division

DATE:

SUBJECT:

FR,OM:

T O :

THRU:

In response to your request for a technical review of the

Treatabil i ty Study Work Plan for the NavaI Station Treasure

Island Hunters Point Annex, rY comments fol low

The main text of the report is l i t t le more than a brief site

descript ion and a brief sumrnlry of EPA.guidance documents' The

ureanin-g of the few pieces of Alta provided is very unclear. The

Tables and plates aie incomplete ( lnd obviously incorrect for

copp"rl as tney do not refeience analyt ical rnethods, detection

fi inits, nor thl number of samples collected. The bulk of the

data is evidently for groundwiter or f loating free product (with

soil units) even thougfr the purpose of the docurnent was for ex

sjtu soi l  treatment. The ni l fr iead and TPH concentrations in the

i ig" id  samples,  however ,  woqld be an a ler t  to  potent ia l

diff icult ies i6r f iorerniaiafl$on and should be the focus of

sc i " "n ing level  t reatabi l i ty -s tudies:  . In  addi t ion,  the

assessment of the accuracy 6f tn" detai led schedule provided in

Plate 1-5 would be irnpossiUle due to the lack of a detai led

exper imenta l  PIan.

The ECOVA Corporation Proposal (AppendiT c) also suffers

form the lack of Aitai ls and is also contradictory since the

ici""" ing study is closer to a poor selection study and the

@ er,nruo on Recycled Paper
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select ion s t i rdy could be easi ly  made in to a des ign s tudy,  The
screening study should be assessing whether the high lead and TPH
content  or  any other  matr ix  character is t ic  wi l l  e f fect
b iodegradat ion.  I f  the screening level  s tudy descr ibed in  the
repor€ is  to  be used as a se lect ion s tudy,  dupl icat ion of  pans is
requi red and deta i ls  concern ing pan s izes and construct ion
rna{er ia ls ,  analy t ica l  methods,  target  compounds,  and operat ional
procedures are necessary. The logic of examining saturated and
unsaturated soil  separately and the use of two different nutrient
l eve l s ' i s  a l so  unc lea r  and  shou ld  be  exp la ined .

Because of  the lack of  s i te  character izat ion data and
deta i ls  on the proposed t reatabi l - i ty  s tud ies,  addi t ional
cornments, beyond those stated above, can not be provided nor
would init iat ion of the studies be recommended unti l  a more
comprehensive plan can be developed.

efellars
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DATE:

SUBJECT:

FROM:

TO:

U N I T E D S T A T E S E N V I R o N M E N T A L P R o T E C T | o N A G E N C Y
O F F T C E  O F  R E S E A R C H  A N D  D E V E L O P M E N T

R I S K  R E D U C T I O N  E N G I N E E R I N G  L A B O R A T O R Y

c r N c l N N A T | '  O H I O  4 5 2 6 4

REPLY TO:
Releases Control  Branch
u .  s .  E P A  ( M S - 1 0 6 )
2890 Woodbridge Avenue
Edison,  New Jersey  08837-3579

August  16 ,  1993

Techn ica l  Ass is tance:  Rev ' iew o f So j  I  F lush ' ing  fo r  Hunters  Po in t ,

Superfund Technology

Joan Mattox

E v a l u a t i o n  S e c t i o n ,  R C B
Demonstrat ion D' iv ' i  s  ion

Phys ' i ca l  Sc ' ien t is t ,  Techn ica l  Suppor t  Branch
Super fund Techno iogy  Demonst ra t ' ion  D ' i v js ion

As requested ,  we have rev iewed the  "Dra f t  T rea tab ' i1 i t y  S tudy  Work  P lan ,
0perab le  Un j t  I ,  S i te  IR-3 ,  Nave l  S ta t ' ion  Treasure  Is land,  Hunters  Po jn t
Annex, San Francisco, CA" and comments rece' ived from the Region IX ARCS
cOnt rac tor  "Bechte l  Env i ronmenta l ,  Inc . "  regard ing  the  adequacy  o f  the
proposed treatabi  l  i ty  study for in-s i tu soi  l  f  lush' ing to remed' iate the subiect
s ' i te .

I t  i s  no t  c lear ,  whether  the  descr ibed techno logy  in  sec t ion  2 .0  o f  the
w o r k  p l a n  i s  a c t u a l l y  s o i l  f l u s h ' i n g  ( B e c h t e l  r e f e r s  t o  i t  a s  i n - s i t u  s o i : l
wash ihg  -  see  a t tachment  1 )  o r  jus t  g round water  ex t rac t ' ion  w i th . re - in jec t ion
of  hea ied  water  conta ' in ' ing  sur fac tan ts .  A t tachment .2  (p1ate  2-3)  t l  lng
schemat ' ic  f rom the work ptan. Attachments 3 and 4 (see EPA/540/?-9L/021
"Engr .  Bu l le t ' in - In  S ' i tu  So i  I  F lush ing  and EPA/540/2-90 /002 "Handbook on  In
Situ Treatment of  Hazardous t^ laste-Contaminated Soi ls")  are typjcal  schematjcs
fo r  so i l  f lush ing  sys tems.  Apparent ly ,  there  is  some confus ' ion  wh ich  needs to
be c la r i f  ied .  t i  t i re  p roposeb ' remed ' ia l  techno logy  s imi la r  to  " fump and Treat "
o r  i s  i t  a  miS- representa t ' ion  o f  so i  1  f  lush ing? Consequent ly ,  i t  ' i s
' imperat ' ive that  th is issue be resolved before any test ' ing is conducted.

I f  soi  I  f  lush jng ' is  jndeed cons' idered as a proposed remedial  technology,
the fol lowing comments aPPly:

l .  In  genera l ,  so ' i l  f lush ing  does  no t  appear  to  be  the  most  su i tab le
rem6dia l  techno logy  fo r  ih is  s i te .  The geo logy  and hydro logy-descr ibed
in  the  work  p lan  p iesent  the  wors t  poss ib le  cond i t ions  fo r  so i l
f  lush ing .  T i re  s t ia t ig raph ic  sequence a t  IR-3  f rom top  to  bo t tom,  ' i s  as
fo l  lows i  a r t i f  i c ia l  i i  l ' 1 ,  und ' i f  f  e ren t ' ia ted  upper  sand depos ' i t s ,  bay  mud
depos i ts ,  und i f fe ren t ia ted  sed ' imentary  depos ' i t s ,  _and f ranc iscan bedrock .
Thb bedrock is over la in by about 9? feet of  und' i f ferent iated sed' imentary
depos i ts  cons is t ing  o f  conso l ida ted  sands  and c1ays .  _These are  over la in
b y ' r e l a t i v e l y  e x t e n s i v e  b a y  m u d  d e p o s i t s  c o n s i s t i n g  o f  s o f t ,

Uwe Franl,Vf/>U4^
Chemi st , -Techno logY

ffi erint"a on RecYcled PaPer
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high ly  organ ' ic ,  p last ic  c lay and s i l t  w i th  in terbedded lenses of  sand
uni  p lu i . "  The 'b iy-mud rangls_ in  th ickness f rom 25 to  30 feet  a t  S i te
IR-3.  In  some u i iu i  o f  S i [e  IR-3,  the bay mud is  over la in  by poor ly
g iud iO ianOs and s i l ty  sandt  dg! ' ignated qs t lg  Undi f ferent ia ted Upper
Suno O.pos i ts ,  which inav gg.nqt lug qt  hydraul ' ica l ly  deposi ted f rom
Oi.Ogln!  oper i t ions.  Ri t i f ic ia ' l  f i ' l l  covers the bay mud or
UnOii feient iated Upper Sand Depos' i ts.

Norma'I1y, so' i l  f  lush' ing ' is effect ' ive on homogeneous strata of coarse
i inJ-uni 'gr ive1. 

- i ; i i i  
containing clay, si l i  and organ' ic matter (peat)

may not r6spond wel ' l  to th' is technology'

The so i1  permeabi f  i ty  ' is  a lso.a !9y Plvs ica l  parameter  for  determin ing
tne feasibi t  i ty-of ui ing a soi I  f  t i rsir ing process. f1q reported
nyOruufic conOirci iui iy ualues for IR-3 iange from 0.01 to 2 feet per day
ni i .n are on' ly margini l ty acceptab' le at best.  So' i ls with low

; ; ; ; ; . ; i r i iv  i r . i .dx t0-5 Lm/sec ' )  w1 '11 l imi t  the ab i f  i tv  o f  f  lush ins
f lu. ids to percolate through the soi 1 in a reasonable t ' ime frame. Soi 1
f lush ing is  most  1 ike ly  to  be ef i ic t ive in  permeable so j ls  (K>1'0 x  10 '3

cm/-sec)l  but may have-- l ' imited appf icat ion,to - less perme.abl.e.soj ls (1'0 x
iO"- lrTirc .K.1-.0 i  f  O't  cm/sec) ' . '  Since there can be signif  icant
la tera l  and ver t ica l  var iab i l i ty  ' in  so i l  permeabi l ' i ty ,  i l .  ' i s .  impor tant
that f ield measurements be made using the'appropriate methods. In the
*o i r .  pr in  i t  is -  iepor ted that  on ' ly  i imi ted test ing could.be per formed.
t in . . ' the so. i ls  are 'very  heterogenLous at  th is  s i te ,  add ' i t ional  test ing
may be 'imPortant.

The repor ted groundwater  f low is  a lso not  very-su i tab le  for  so i l
f lusnihg. I t  is described as complex because-of the heterogene' i ty of
tne-nvoiaut ic  p iop. i i i . r  o f  the s l rbsur face f i l l  and is  in f luenced by
i iOr i ,  s torm Oia ih ,  sani tary  sewer  systems'  l ld  var ia t ions in
ioprgi.phi.  Consequent]V, i . turry wal l :  oI other containment structures
. i !  o. heboeo ; i ; ;d * l !h-nvglgrl ic controls to ensure capture of
contaminants  unO- i iu in ing iOOi t ives.  Berms,  d ikes,  or  o ther  runof f
contiof methods may i tso be required. I tPgtTeable membranes may be
n. . r r iur ' - to  l imi i "  inr i  t t ra t ior i  o f  prec ip i ta t ion,  wh ' ich cou ' ld  cause
Oi i r t i on -o f  f t u in ing  so lu t i ons  and ' l oss  o f  hyd rau l i c  con t ro l .

The rev. iew by Bechtel and comments regarding deficiencies ' in the work
p lan appeut  uppiop i ia te .  - .A1though,  t [9  .p lan.prepared-?y- f l l9 ing Lawson
Asioci i tes rorSowi tne EpA guidei ' ines (dbscribed ' in EPA/540/?-89/058
,,Guide for ConOi. i ing-f i .at ini  f  i ty Studies .Under CERCLA")-!9 .  l ' imited

extend,  key areas ar6 not  or  on iy-poor ly .addressed.  The EPA guide 's

suggested organizat ion and conte i r t 'o f  a  t reatab i l j ty  s tudy work p lan is

as fo l lows:

1.  Pro iect  Descr iPt ion
?.  Remedia l  Technology Descr ip t lon
3.  Test  0b iect ives
4. Experimental Design and Procedures
5.  EquiPment  and Mater ia ls

5 .

4 .
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5. Samp f  ing and Ana 1Ys' is
7.  Data Management
8.  Data Analysis and Interpretat ion
9.  Hea l th  and Safe tY
10.  Res idua ls  Management
11.  Commun ' i t y  Re la t ions
L?.  RePor ts
1 3 .  S c h e d u l e
14. Management and Staf f ing
15.  Budget

These i tems shou ld  a l l  be  addressed in  de ta i l .

5 .  As  po in ted  ou t ' in  the  Bechte l  rev iew,  a  key  component  lack ing  i .n  the
trei tabi  l i ty  work plan ' is  a thorough d' iscussion of  the_proposed methods
for  da ta  an l ' l ys is .  The p ' i lo t -sca le  f ie ld  tes ts  (Task  5 .0 )  a re  even more
poor ly  addres ied .  Compared w i th  bench-sca le  tes t ing ,  P j lo t -sca le
tes t i i rg  en ta ' i l s  eva lua t ion  o f  the  c r  j t i ca l  parameters  a t  fewer  leve ls
but  w i ih  even grea ter  rep l i ca t ion .  Because se lec t ion  o f  the  remedy may
be based on  the  resu l ts  o f  these inves t ' iga t ions ,  the  work  p lan  shou ld
prov ide  a  s ta t ' i s t i ca l ' l y  sound exper  jmenta l  des ign  ( fac to r  ja l  o r
hrac t . iona l  fac to r ia l ) .  P ' i lo t -sca le  tes t ing  typ ica l i y  invo ' l ves  the  use
of  p i lo t -p lan t  o r  f ie ld - tes t ing  equ ' ipment  o f  a  conf igura t ion  s imi la r  to
tha t  o f  the  fu l l -sca1e opera t ion  un i t .  I f  the  tes ts  a re  to  be  conducted
on s i te ,  the  work  p lan  shou ld  descr ibe  how the  s i te  w i l l  be  prepared,
what  u t i f  i t y  hookups w l ' l ' l  be  requ i red ,  and how the-equ ipment  w i l l  be
m o b i l i z e d .  

- T h e  
w o r k  p l a n  a l s o  s h o u l d  s p e c i f y  t h e  f o r m  i n  w h i c h

treatment reagents or addi t ' ives wi  I  I  be del ' ivered and stored. I f
equ ipment  shakedown is  necessary ,  de ta i l s  shou ld  be  g lven in  th is
sec t  i  on .

In  summary ,  c ' la r i f i ca t ion ' i s  needed regard ' ing  the  proposed remed ' ia l
techno logy .  Ba ied  on  the  descr ip t ' ion  o [  lhe  IR-3  s  j te 's  

-geo logy  (so i  I
composi t i i rn)  and hydrology, ' i t  is  doubtful  that  ' i f  so ' i ' l  f  lushing is
ion i iAered, " i t  wou id  be  [he  remedia l  techno logy  o f  cho ice .  A l l  un favorab le
ioi i  cnaracter ist ics appear to be present (c i ted jn EPA/540/?-88/004
; iechnology Screening bir iOe for Trbatment df  CERCLA Soi ls and Sludges") :

.  Var  jab le  so i  I  cond i t ions  -  wh ich  resu l ts  ' i r l  ' i ncons is ten t  f  lush ing
and channe l ing

o  H i g h  o r g a n i c  c o n t e n t  ( p e a t )  -  w h j c h  r e s u l t s ' i n ' i n h i b i t i o n  o f
contami nant desorPt ion.

o H. igh c lay/s j  l t  content -  wh' ich resul ts in 1ow permeabi l  i ty  and
reduces Percolat ion.
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In  add i t ion ,  the  un favorab le  s ' i te
we' l  I  .  The ground-water f  low must permit
a n d  s o ' i l  f  l u s h i n g  f  l u i d s .

I f  you  have any  ques t ions ,  P lease

cc :  Michae l  Gruenfe ld

cal l  me on (908) 321-6626.

hydrology may
recapture of

problems as
contami nants

present
f  l  ush ' ing
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50 Beale Street
San Francisco, CA 94105'1895

Mailtng address: P.O. Box 193965
San Flanctsco, CA 94119'3965

Ms. Roberta Blank H'7'5
U.S. EPA Region lX
75 Hawthorne Street
San Francisco, CA 94105

Subject:

M. Mitguard, EPA
C. Beach, EPA

ARCSWEST Program Contract No' 68-W9-O060
Hunters Point Annex Work Assignment No' 60-05-9PP3
Review of the ruauv;s O13ft Treaiability Study Work Plan Operable Uniti, Site lR-3

and the Navy,s draft Treatability Study Work Plan for Treating Subsurface

Petroleum Products at Site 1R-3 by Biodegradation

Dear Roberta,

As you requested, the Bechtel proiect team has reviewed the Navy',s Draft Treatability study

work plan operable unit l, site lR-3 and the Navy's Draft Treatabil ity Study work Plan for

Treating Subsurface Petroleum Products at Site lR'3 by Biodegradation'

Bothdocumentsare.ofpoorqua|ity'.wTl".??'.*.;'".r$::';jff;:!ll':5
5.0 of the soil washing work Plan s
t.r,ing shoutd b. ;;;;;i"J, ii nt...sary, after Agency review of the bench-scale test results'

The biodegradation work plan provides an outl ine of the steps necessary to develop an actual

work plan. This document in its current state does not satisfy the requirements of a

biotreatabil itY work Plan.

ptease contact me if you have comments or questions.

Sincerely,

q*
Richard DraPer, Ph.D.
Project Manager
(415) 768-3282

Eechtel Environmental, lna
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Technology DescriPtion
^ Fioure I is a qeneral schematrc of the sol flushing praess Il E, p'

|! *i flushing-fluid is applied ('l) to the conuminated sorl by

iubsurtace rnFcuon wells, shallow infiltratlon galleries, surfre flood'
'nq, or above€round spraven' The flushing flutd is typtcallv water

rnd mav contain additives to rmpro\€ contaminant removal'

The flushing fluid percolates through the contaminated soil,

removtng contamtnants as it proceeds. Contaminants are mobi'

lized by solubrlization tnto the flushing fluid, formation of emul'

sions, or through chemical reactions with the flushing fluid [19]'

Contaminateo flushrng fluid or leachate mixes with ground'
',varer and rs collected (2) for treatment. The flushing fluid

Jelivery and the grounowater extraction systems are destgned

to ensure complete contaminant recovery [7]. Ditches open to

the surface, subsurface collection drains, or groundwater recov-

ery wells may be used to collect flushing fluids and mobilized

contaminants. Proper design of a fluid recoverv system is verv

imoortant to the effective application of soil flushing'

Contaminated groundwater and flushing fluids are cap-

:ured and pumped to the surface in a standard groundwater

extractton well (3). The rate o{ groundwater withdrawal is

determtned by the flushing fluid delivery rate, the natural infil'

tratron rate, and the groundwater hydrology. These will deter'

\iffrr^tl'
mrne the extent to which the groundwater removal rate must

exceed the flushing fluid delivery rate to ensure recovery of all

reagents and mobil ized contaminants. The system must be

designed so that hydraulic control is maintained.

The groundwater and flushing fluid are treated (4) using

the appropriate wastewater treatment methods. Extracted
groundwater is treated to reduce the heavy metal content,

organics, total suspended solids, and other parameters until

they meet regulatory requirements. Metals may be removed

by lime precipitation or by other technologies compatible with

the flushing reagents used. Organics are removed with acti-

vated carbin, aii stripping, or other appropriate technologies'
Whenever possible, treated water should be recycled as makeup

water at the front end of the soil-flushing process.

Flushing additives (5) are added, as required, to the

treated groundwater, which is recycled for use as flushing

fluid. Water alone is used to remove hydrophil ic organics ancl
soluble heavy-metai salts [9J. Surfactants may be added to
remove hydrophobic and slightly hydrophil ic organic con-
tam inan ts  [ 12 ] .  Che la t i ng  agen ts ,  such  as  e thy lene '
diaminetetra-acetic acid (EDTA), can effectively remove cer-
tain metal compounds. Alkaline buffers such as tetrasodium
pyrophosphate can remove metals bound to the soil organac
fraction. Reducing agents such as hydroxylamine hydrochlo-
ride can reduce iron and manganese oxides that can bind

Figure I
Schemslic of Soil Flushing System

Spray Application
(1)

Pump Flushing 1
Additives t t

Contaminated Area

Groundwater
Treatment

(4)

Groundwater
Ertraction Well

(3)

\ , , *
water Table

Leachate
Collection

(2)
-l>

.-
/

Groundwater
Zone

Low PermeabilitY
Zone

Engineering Butlelin: ln Situ Soil Flushing
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*ctlon 3
Technologles for ln Situ Treatment

This section presents detailed information on specilic in situ technologies that were selec{ed tor
their potentiat or denionstrated ability to augment nalural soil processes. The discussions are divided
into tire lollowing trealmenl categori6s: soilflushing, solidil'caliorvstabilization, degradalion, controlof
volatile materials, and physical and chemical separation technitXues.

Remediatiron of hazardous waste sites can involve implemenling severaltreatmenl technologies
in series orwhat is called a treatment train. This approach may allow for a more comprehensive
remediation lhan a single technology could provide. An example of this is producl recovery by pumping
lree poducl to the surface, lollowed by soil flushing and pumping.and treating on the surface, and sub-
seqdent in situ treatnrent of the residual materials by biodegradation.

3.1 Soil Flushlng
The use of soil flushing to remove soil contaminanls involves the elutriation ol organic and/or

irnrganic constiluents from soillor recovery and trealrnent._ The site is flooded with the appropriate
washing solution, ard the elutriate is collected in a series of shallow wellpoints or.subsurface drains.
fne eUinae is then treated and/or rerycled back inlo lhe site. During the elutrialion process, conlami-
nanls are rnobilized into the flushing solulion by way of solubilization, formalion of emulsions, or a
chemirxt reactbn wilh the llushing solution (USEPA 1985). Colledion ol elulriale is required lo prevenl
uncontrolled contaminant m(]rat'on through uncontaminated soil and into receiver systems, includirp
ground and surface walers. Figure 1 presents an example of a soilflushirg system with elutriate
recycting.

Flushing solutions may irrclude water, acirJic aqueous solulions (sulfuric, hydrochlorb, nitric,
phosphoric, and-carbonic acid), basic solutions (e.9., sodium hydroxide), and surfactants (e.9., alkylben-
iene'sufonate). Water can be used to extract waler-soluble or water-mobile constituents. Acitlic
solutions are ubed for metals recovery and for basic organic constituenls (including amines, ethers,

Flgurr 1. Sclrqnrtb ol en clulrlstc locycla ryttfii.

*
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Beehtel
50 Beale Street
San Francisco, CA 94105-1895

Mailing address: P.O. Box 193965
San Francisco, CA 94119-3965

0 0 5  0 0 ? 6 0

J u l y  1 9 ,  1 9 9 3

Ms. Roberta Blank H-7-5
U.S. EPA Region lX
75 Hawthorne Street
San Francisco,  CA 94105

Subject: ARCSWEST Program Contract No. 68-W9-0060
Hunters Point Annex Work Assignment No. 60-05-9PP3
Review of the Navy's Draft Treatability Study Work Plan Operable Unit l, Site lR-3
and the Navy's Draft Treatability Study Work Plan for Treating Subsurface
Petroleum Products at Site lR-3 by Biodegradation

Dear Roberta,

As you requested, the Bechtel project team has reviewed the Navy's Draft Treatabil i ty Study
Work Plan Operable Unit l ,  Site lR-3 and the Navy's Draft Treatabil i ty Study Work Plan for
Treating Subsurface Petroleum Products at Site lR-3 by Biodegradation.

Both documents are of poor quality. ln situ soil washing is a long shot technology. As such Task
5.0 of the soil  washing work plan should be deleted. A separate work plan describing f ield
testing should be prepared, i f  necessary. after Agency review of the bench-scale test results.

The biodegradation work plan provides an outl ine of the steps necessary to develop an actual
work plan. This document in i ts current state does not satisfy the requirements of a
biotreatabil i ty work plan.

Please contact me if  you have comments or questions.

Richard Draper, Ph.D.
Project Manager
(415)  768-3282

M. Mitguard, EPA
C. Beach, EPA

Sincerely,

Bechtel Environmental, lnc.



Comment on the Navy's Draft Treatabitity Study
Work Plan Operable Unit l, Site lR-3

General Comments

1. Regardless of the treatability study results, the long term effectiveness of an
injection/extraction remediation system must be addressed by reference to previous
experience, etc. The apparent heterogeneity of the soil resulting from the wide range of
soil types used as fill may result in difficulty removing all hydrocarbon present in the
matrix. Because of the tendency for injected water to follow the path of least resistance,
channeling may occur which could result in the incomplete removal of contamination.

Specific Comments

1. The possibi l i ty of chemical compatibi l i t ies should be addressed in both the f lask tests and
the pilot-scale field tests of this treatability study. The formation of iron oxides and clay
swell ing may be potential ly signif icant issues at this site. The formation of iron oxides
may occur in response to increases in pH. lron oxide precipitat ion and subsequent pore
plugging may be minimized by maintaining the pH of the injectate at the same level as the
ground water.

Any clays present in the soil  may be sensit ive to pH and perhaps to a lesser extent sodium
content. The nature and the amounts of clays present in the soil  and their sensit ivity to
these factors should be determined.

Oil/water emulsions may be formed during treatment which are very stable and diff icult
to brake or otherwise separate into phases. These emulsions would required further
physical and/or chemical treatment prior to disposal of the recovered hydrocarbons. The
Navy should consider expanding the scope of this study to evaluate physical and/or
chemical treatment of stable oi l /water emulsions.

The extracted water to be reinjected from the Baker tanks into the ground during the field
tests may contain a signif icant amount of suspended f ine part icles. This recirculating
stream should be filtered to prevent the inhibition of injection/extraction.

The conceptual model of oi l  contamination and proposed treatment as presented in Section
2.1 and Plates 1-2, 1-3, 2-1, and 2-3 oversimplif ies this site. The affect of t idal ly
inf luenced groundwater level f luctuations, the salinity of the groundwater, and the
presence of debris zones should be explicit ly addressed and considered in the design of
this treatabil i ty study

The horizontal axis of Plate 2-4 should be labelled.

Paragraph four of Section 2.2 should include "type of surfactant" in the bullet l ist.

The se lect ion of  50oC and 80oC astest temperatures should be suppor ted by reference
to previous studies and a discussion of the feasibi l i ty of achieving these temperatures at
rR-3.
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Section 3.1 should specify whether samples should be collected at high t ide, low t ide, or

some intermediate tide. This section should also specify the boring locations to assure the

soil samples collected are representative of the various fill materials underlying the site.

Groundwater samples should be collected from a monitoring well closer to the bay, e.g'

lRo3MW226A of IRO3B228A, as appropriate, to assure the water is representative of
ground water likely to be encounter during treatment.

Section 3.2 should specify the procedures for determining soil bulk density, total porosity,

and effective porosity. Ouality assurance requirements and special considerations not

included in the OAPjP should also be discussed.

A quantitat ive removal eff iciency objective shoutd be specif ied in Section 3.3.1.1 and

3.3.2.1. Section 9.9.2.2 should specify the surfactant concentrations to be tested.

Section 3.4.1 should define, with an equation, how irreducible oi l  saturation is determined.

tf the f lask tests are designed to provide an estimate of irreducible oi l  saturation, then

specify in the Task 3 objectives section. Section 3.4.3 should prescribe measures to

assure the packed soil columns have bulk density, total porosity, effective porosity,

particle size distribution, and pH characteristics representative of subsurface soil at lR-3.

Section 3.4.5 should specify how recovery eff iciency, pore volume, and residual saturation

are to be determined. Acceptable recovery eff iciencies should be quantitat ively defined'

Task 5.0 should be deleted from this work plan. A separate work plan describing f ield

testing should be prepared, if necessary, after Agency review of the bench-scale test

results.

A key component which is lacking from this document is a thorough discussion of the
proposed methods for data analysis. EPA guidance clearly states treatabil i ty studies shall

use sound statist ical techniques inctuding analysis of variance testing to evaluate the

effects of different treatment regimes. There is a noticeable absence of data analysis
planning in this document.



comments of the Navy's Draft Treatability study work Plan
for Treating Subsurface Petroleum Products

at site lR-3 by Biodegradation

General Comments

1. The document is t i t led "Treatabil i ty Study Work Plan..."; however, the actual function of

the draft is to provide an outline for the steps necessary to develop an actual Work Plan.

This document in its current state does not satisfy the requirements of a biotreatability

Work Plan.

Specific Comments

1. Because the document does not fulf i l l  i ts purpose as a Work Plan, diff icult ies in the

interpretation of its intent arise. For example, on page 5, the text states the two main

goals of the initialtier of the treatability study. yet on page 9 of the ECOVA proposal there

ire 8 main goals of the init ial t ier and these goals are much broader than that proposed

in the main body of text. Thus, i t  is unclear what is being proposed for Tier 1. Please

clarify.

2. Also on page 5, the text conflicts with itself when it states that Tier 1 is "...not expected

to provide.l.design information." while three sentences later the text states that a main

goal of the Tierl screening is to nProduce the design information required..." Please

clarify.

3. on page 7 the text states that the FSAP will describe the "type" of samples to be

collected. The meaning of the word "type" in this context should be clarif ied.

4. On pages 8 and 9, Task 3, change OAPjP to Work Plan. For Task 6 change SAP to Work
plan. For Task g change OAPjP to Work Plan, and for Task 9 Change OAPjP to Work Plan.

S. There are numerous unexplained, identical "Max." and "Min." values in Table 2. A foot

note should be added to explain why the two values are identical. Copper shows a

minimum value of 4,7OG ppm and a maximum value of 150 ppm. there is obviously an

error here. Please correct.

6. On page 1, the document states that the attached proposal discusses the proposed scope

and methodologies for conducting the treatabil i ty study. This is not acceptable. l t

appears the auihors intend that a proposal from a potential subcontractor serve as the

approved Work Plan.

7. The text states that land farming was selected as the remediation technique. Have the

authors considered other biotreJtment techniques? Why was land farming chosen for

testing? What methods of treatment were proposed by the non-selected vendors (12

vendor proposals were apparently reviewed)?

g. The discussion (section 1.2, page 4) regarding f loating oi l  indicates that although a

possibly substantial volume of material is present in the subsurface, attempts at removal

have been unsuccessful. What cause is attr ibuted to this diff iculty in product recovery?
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This point is important because regardless of the ability of biodegradation to reduce
contaminant levels, ex-situ, the presence of a continuing source of subsurface
contamination essentially negates an ex-situ treatment benefits.

In addit ion, on page 9 the authors state that Task 1 1 wil l  include ".. .a detai led approach
concerning the collection, separation, and disposal of groundwater and oi l  expected..."
Because previous attempts at product recovery were unsuccessful there is no reason to
believe that such a statement is supportable. The reader can theref ore conclude that the
floating product wil l  remain in-place and continue to recontaminate soil .

The text states that for the evaluation to proceed to Tier 2,Tier 1 testing should produce
reductions in pollutant concentrations of at least 20 percent. Based on the plans
described in ECOV's proposal, 20 percent reductions are too small to form the justi f ication
to proceed to Tier 2 which involves a pilot-scale outdoor unit. Consider the statement on
page 6 of the report ".. . the treatabil i ty study wil l  need to achieve a value of 1,000 ppm
TPD as diesel to indicate success." However, Table 2 of the same report indicates that
TPH as diesel was found to be 480,000 ppm which would require approximately 99.9
percent reduction to achieve 1,000 ppm. Thus, although the performance of the system
in the Tier 1 stage need not be equivalent to a 99.9 percent reduction, expectations must
be much greater than currently indicated. This is especial ly signif icant when considering
that ECOVA's proposal states that 12 weeks, rather than the 6 weeks mentioned in the
main body of the text, would be the period of Tier 1 study. A 12 week period of optimal
lab condit ions should be suff icient to demonstrate removals in excess 80 percent

Another key component which is lacking from this document is a thorough discussion of
the proposed methods for data analysis. EPA guidance clearly states treatabil i ty studies
shall  use sound statist icaltechniques including analysis of variance testing to evaluate the
effects of different treatment regimes. There is a noticeable absence of data analysis
planning in this document.

Toxicity testing is mentioned as an aside, yet toxicity to microorganisms is often a prime
cause for the fai lure of biotreatment systems. The work plan should clearly identify the
methods to be used for the evaluation of toxicity.

On page 6 the authors state that remedy selection testing (Tier 2) will consist of bench-
scale test and if necessary, pilot-scale tests. In the following paragraph, the authors state
that remedy design tests (Tier 3) wil l  consist of small,  pi lot-scale testing. l t  remains
unclear what the difference or the nature of these pilot tests are, especially when
considering that ECOVA's proposal does not include any testing as part of Tier 3.

On page 7 the text states that the OAPjP will include details of the experimental project
descript ion. This is not correct. The work plan should contain such information and the
OAPjP should address OA objectives and OC procedures.
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